POPULATION AND DEVELOPMENTAL VARIATION IN THE FEATHER TIP.
Variation among adults reflects variation in basic developmental processes, such as cell division rate. Partitioning the variation into its developmental components would be a major step in understanding evolutionary constraints, but is far from being achieved for any character. In this paper, we examine population variation in the feather tip, a useful structure to study because the history of development is recorded in the adult form. Our goal is to document the variability, and provide a developmentally based explanation for the level of variation observed. Using feathers collected from chicks of a small warbler, we partition population variation into variation attributed to accidents of development (through a consideration of fluctuating asymmetry), and among- and within-family components. Population variation in the earliest formed part of the feather is high (the coefficient of variation is c. 30%); population variation in later formed parts of the feather is lower. The among-individual and developmental noise components are both reduced in later formed parts, but there are differences in the way the two components are associated among the feather parts. The early and later formed parts are highly integrated at the among-individual level (correlations ≈ 1.0) but not at the developmental noise level (correlations ≈ 0.5). This suggests that at least two basic developmental processes are involved in determining the length of the various feather parts. We review feather development and pattern formation models to demonstrate that at least two developmental processes are indeed involved in feather growth. We show how these processes could interact to achieve the relative invariance in the later formed parts of the feather.